Abstract: Species composition, relative abundance of species, and species richness in a snake community were examined in Tsukuba, Honshu, Japan over five years (1988)(1989)(1990)(1991)(1992). Four hundred and thirty-two snakes belonging to six species were captured: Rhabdophis tigrinus (184, 42.6% of the total), Elaphe quadrivirgata (148, 34.2%), Agkistrodon b. blomhofii (59, 13.7%), E. climacophora (27, 6.3%), E. conspicillata (10, 2.3%) and Amphiesma v. vibakari (4, 0.9%). Rhabdophis tigrinus was the dominant species from 1988 to 1990 but since 1991 it has been replaced by E. guadrivirgata, previously the second dominant species. Agkistrodon b. blomhoffii was the third dominant species from 1988 to 1989 but its abundance has declined since 1990. Elaphe climacophora, E. conspicillata and A. v. vibakari were considered to be rare species. The observations showed that snake community structure varied between years. However, which of the several possible factors was responsible for this variation was not determined. Hence, a thorough study of a snake community should be made in the future.
Community ecology is the study of emergent properties in the structure and behaviour of multi-species biological assemblages, dealing with patterns of species richness and species diversity, niche relationships, etc. (Begon et al., 1986) . It is one of the most interesting fields of biology, not only because it involves extensive and complex issues but also because its approach is dynamic.
Good studies on community ecology have been made on rodents (e. g., Brown, 1973; Brown and Lieberman, 1973) , birds (e. g., Diamond, 1975) , lizards (e. g., Pianka, 1986) , salamanders (e. g., Hairston, 1987) , and others. Vitt (1987) reviewed community studies on snakes and pointed out that they lagged behind the studies on other taxonomic groups. Studies on resource partitioning have been carried out, based on the assumption that the community is in equilibrium with its resources and that interspecific competition occurs. In many studies, however, whether a community is in equilibrium and whether competition occurs in the community has never been demonstrated (Takeda, 1989) . It is important to examine community dynamics because it is considered that each component population in a community changes temporally and community structure also changes with each population dynamics. There have been few snake community studies focusing on community dynamics (e. g., Brown and Parker, 1982; Gregory, 1984) .
In Japan, studies on the natural history of snakes have documented that many species of snakes coexist in some areas and form assemblages (e. g., Moriguchi, 1982; Moriguchi and Naito, 1982; Fukada, 1992) . However, there have been a few studies on Japanese snakes in terms of community ecology (Hasegawa and Moriguchi, 1988; Kadowaki, 1992) .
In the present study, the dynamics of a snake community was examined for five years. The temporal changes in species richness and relative species abundance were recorded. I also discuss whether the snake community structure studied was stable or not temporally.
MATERIALS AND METHODS
Field work was conducted in the paddy fields Accepted 20 Oct. 1994 (about 54ha) at the foot of a hill commonly Japan, Honshu. The southern side of the area was bordered by a paved road, and the eastern, western, and northern sides were surrounded by secondary forest dominated by oak, Quercus acutissima, and Japanese red pine, Pinus densiflora, with other species of trees. Three major irrigation ponds were located in the area. Consolidation and fragmentation of fields and the conversion of the original streamlets into u-shaped ditches had already been carried out. Paddy rice was grown from early May through late September; green peas, barley, buckwheat, etc., were grown in some fields when they were not occupied by rice.
Snakes were searched for mainly between 0700 and 1900h from April through November, a period when they were active in each of the five years (1988) (1989) (1990) (1991) (1992) . I tried to distribute the total time spent as evenly as possible throughout the day.
The dates and duration of the periods spent searching for snakes are shown in Table  1 . The average time per day was 5.3h.
Since it was abnormally warm in the winter of 1990, the survey was continued to early December of that year. It began to be warm earlier than usual in the spring of 1989 and 1992, and the survey was begun in late March of those years.
Fine, cloudy days were selected for the field work. As soon as snakes had been observed, they were identified to species and quickly captured by hand.
One, two, or three subcaudal scales on each snake were clipped with sharp scissors to identify individuals and to avoid counting the same individual repeatedly (Blanchard and Finster, 1933) .
The character of a community structure was evaluated by using species richness, and number of individuals. Species richness was the number of species captured during the investigation. The number of individuals was expressed in two ways: (i) the annual number of individuals, the total number of snakes of each species captured per year, excluding those recaptured in the same year, and (ii) the total number of individuals, the number of snakes captured throughout the whole investigation, excluding recaptures.
RESULTS
Six species were captured in the five years (1988) (1989) (1990) (1991) (1992) : Rhabdophis tigrinus, Elaphe quadrivirgata, E. climacophora, E. conspicillata, Agkistrodon b. blomhoffii, and Amphiesma v. vibakari (Table 2) . Rhabdophis tigrinus was the dominant species, and E. quadrivirgata and A. b. blomhoffii were the second and third subdominant ones in total. Elaphe climacophora, E. conspicillata, and A. v. vibakari were rarer species.
The number of captured individuals and the catch per unit effort (number of captured individuals per h) of R. tigrinus and A. b. blomhoffii decreased from 1988 to 1992, and catch per unit effort of E. quadrivirgata increased from 1988 to 1991 (Table 2, Fig. 1 ). Total catch per unit effort in each year was gradually decreased from 1988 to 1992.
DISCUSSION
Rhabdophis tigrinus and E. quadrivirgata were the dominant species in this snake community. Rhabdophis tigrinus and/or E. quadrivirgata have also been reported to be dominant in snake communities in some other areas (Moriguchi, 1982; Moriguchi and Naito, 1982; Fukada, 1992; Kadowaki, 1992) . Although E. climacophora was the dominant species in Minasegawa, Kanagawa (Moriguchi, 1982) and A. v. vibakari in Eda, Kanagawa (Moriguchi and Naito, 1982) , this trend may be general in diurnal snake communities in paddy areas. Elaphe conspicillata has been reported as rare in all study sites where surveys were carried out (Moriguchi, 1982; Moriguchi and Naito, 1982; Fukada, 1992; Kadowaki, 1992) . The high proportion of A. b. blomhoffii was a notable feature in the present snake community, because in other studies. b. blomhoffii has been reported as rare (Moriguchi, 1982; Moriguchi and Naito, 1982; Kadowaki, 1992) . time (Gregory, 1984) . On the contrary, species composition in a Great Basin snake community varied between years, the decline of Crotalus viridis and Masticophis taeniatus being explained by human predation (Brown and Parker, 1982) .
In the present study, a change in species composition such as that described by Fukada (1992) Changes in climate and the relative abundance of anurans, which were the main diet of R. tigrinus and E. quadrivirgata (Fukada, 1992; Kadowaki, 1992 , Unpublished data), would influence a snake community.
Moreover, there are some other possible factors, predators and human perturbations, which seem to influence snake community structure. Which factor primarily influenced this community structure is not known, because it seems that all these factors are related to snake community structure in a complicated fashion. The elucidation of which factors mainly influence snake community structure awaits future work.
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